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EXECUTIVE  SUMMARY  CONCERNING  THE  IMPACT  OE 
ADVANCED  MAINTENANCE  DATA  AND  TASK  ORIENTED 
TRAINING  TECHNOLOGIES  ON  MAINTENANCE,  PERSONNEL. 
AND  TRAINING  SYSTEMS 


I.  INTRODUCTION 

A large  part  of  the  Army's  anil  Marine’s,  and 
almost  all  of  the  Navy’s  and  Air  Force’s,  primary 
missions  are  concerned  with  the  development, 
operation  and  maintenance  of  complex  hardware 
systems.  The  life  cycle  costs  (LCC)  of  such 
hardware  systems  are  extremely  high  and  continue 
to  rise.  Important  factors  contributing  to  LCC  are 
high  maintenance  personnel  costs,  high  cost  of 
spare  parts,  as  well  as  the  unnecessary  usage  of 
such  costly  spare  parts. 

A large  portion  of  high  maintenance  personnel 
costs  is  contributed  by  the  cost  associated  with 
first  enlistment  personnel.  But  because  of  con- 
sistently low  reenlistment  rates  of  DOD  mainte- 
nance personnel,  a large  portion  of  DOD 
maintenance  tasks  must  be  performed  by  relatively 
inexperienced  first  enlistment  personnel.  The  costs 
for  supporting  all  first  enlistment  personnel  are 
currently  estimated  at  SI  5.000  per  person  per  year 
or  $60,000  for  a four-year  enlistment.  But. 
generally  the  effective  period  of  on-thejob 
performance  of  maintenance  tasks  for  such 
personnel  is  relatively  short  (as  low  as  one  year  in 
some  cases),  making  the  actual  man/year  labor 
costs  of  useful  work  from  first  enlistment 
personnel  extremely  high  (as  high  as  $60,000  for 
one  year  of  useful  work). 

At  least  two  important  factors  contribute  to 
this  generally  short,  on-the-job  performance  time 
of  first  enlistment  maintenance  personnel.  The 
entry  training  programs,  both  formal  and  on  the 
job.  for  many  maintenance  personnel  codes  are  or 
have  been  long.  (But  in  spite  of  such  lengthy 
training  programs,  there  is  substantial  evidence 
that  maintenance  tasks  generally  arc  not  per- 
formed with  high  efficiency,  either  by  first  enlist- 
ment personnel  or  by  personnel  with  longer  on  the 
job  experience.)  A second  factor  is  the  current 
“early  out"  policies  of  the  services.  If  tire  escala- 
tion of  DOD  maintenance  costs  is  to  be  controlled, 
ways  must  be  found  to  increase  the  on-the-job 
utilization  of  first  enlistment  personnel,  as  well  as 
to  increase  the  efficiency  with  which  all 
maintenance  tasks  are  performed. 

This  paper  is  concerned  with  attaining  these 
objectives  by  the  proper  selection  and  imple- 


mentation of  several  available  concepts  and/or 
technologies.  One  purpose  is  to  briefly  describe 
these  concepts  and  technologies  which  include  job 
task  pcrfonnance  tests  (JTPT),  task  oriented 
training  (TOT),  and  several  types  of  maintenance 
directions  and/or  information  (such  as  fully  pro- 
ccdurali/ed  job  pcrfonnance  aids  (EPJPA),  logic- 
tree  troubleshooting  aids  (LTTA),  symbolic- 
integrated  maintenance  system  (SIMS),  and  func- 
tionally oriented  maintenance  manuals  (FOMM).). 
A second  purpose  is  to  outline  the  potential  of 
each  concept,  or  technology,  for  reducing  each 
cost  factor.  A third  purpose  is  to  present  a general 
implementation  model  or  plan,  which  integrates 
compatible  technologies  for  maximum  cost 
savings.  A final  purpose  is  to  identify  current 
practices,  policies,  and  problems  which  impede  or 
prevent  the  implementation  of  such  concepts  and 
technologies. 


11.  IMPROVING  THE  PFRSONNFL/ 
HARDWARF  INTFRFACF 

The  proper  application  and  use  of  several  tech- 
nologies and/or  concepts  of  improved  mainten  nice 
guidance  and  information  (IMG&f)  could  improve 
the  performance  of  maintenance  tasks.  In  a del  ■ - 
tion,  the  concurrent  and  integrated  application  of 
a few  of  these  maintenance  guidance  and  informa- 
tion technologies  (together  with  the  task  oriented 
training  technology)  would  greatly  reduce  the 
entry  training  time  for  first  enlistment 
maintenance  personnel. 

Improved  Maintenance  Guidance  and  Information 
Technologies  and/or  Concepts 

Table  I identifies  the  name  and  source  of  each 
of  these  technologies  and/or  concepts  together 
with  a brief  description  of  each.  Most  of  these 
technologies  are  aimed  at  improving  the  per- 
formance of  troubleshooting  tasks.  Only  two  are 
aimed  at  improving  the  performance  of  non- 
troubleshooting (non-TS)  tasks  such  as  checkout 
tasks:  align,  adjust,  and  calibrate  tasks;  and  install, 
remove,  and  replace  tasks.  Table  2 indicates  these 
and  other  tributes  for  the  technologies  and/or 
concept  listed  in  Table  1 . 


Table  2 also  indicates  that  some  of  these  con- 
cepts are  effective  with  highly  trained  and/or 
experienced  personnel,  while  others  will  support 
the  performance  of  personnel  with  limited  experi- 
ence and/or  training.  The  effectiveness  of  a few  are 
supported  by  hard  data,  while  others  are  not. 
Where  comparative  hard  data  have  been  gathered 
for  a concept,  they  have  indicated  that  the  use  of 
the  concept  (or  technology)  by  highly  trained  and 
experienced  personnel  would  result  in  more 
efficient  performance  of  the  categories  of  mainte- 
nance covered  (non-TS  or  troubleshooting  (TS) 
tasks  or  both)  than  the  use  of  traditional  mainte- 
nance manuals  (TMM).  The  key  word  in  this  state- 
ment is  “use.”  An  improved  IMG&l  concept  or 
technology  must  be  used  during  the  performance 
of  tasks  to  be  effective. 

Comparative  Effectiveness  of  Various  IMG&I  for 
Highly  Trained  and/or  Experienced  Personnel 

The  comparative  hard  data  produced  by  the 
various  studies,  referenced  in  Table  2,  indicate  the 
following  effectiveness  relationships  for  IMG&I 
when  used  by  highly  trained  and/or  experienced 
personnel. 

For  non-TS  tasks: 

(1)  FPJPA  > TMM 

For  TS  tasks: 

(1)  FPJPA  > Enriched  LTTA  > TM 

(2)  Traditional  FORECAST  > TMM 

(3)  AF  SIMS  > TMM 

Note:  > More  effective  than. 

> Much  more  effective  than. 

The  use  of  any  of  the  indicated  improved  tech- 
nologies in  lieu  of  TMM  would  improve  the 
efficiency  of  maintenance  personnel.  This 
improved  efficiency  would  be  reflected  in  reduced 
spare  parts  usage,  shortened  cross  training  on  un- 
familiar hardware  and,  perhaps,  increased  numbers 
of  maintenance  tasks  performed. 

IMG&I  and  Potential  for  Reducing 
Maintenance  Personnel  Costs 

However,  if  LCC  are  to  be  greatly  reduced, 
those  technologies  that  maximize  the  utilization 
time  and  efficiency  of  first  enlistment  personnel 
must  be  fully  exploited.  This  objective  requires  the 
application  of  those  technologies  which  are  not 
only  effective  for  improving  maintenance  effi- 
ciency, but  also  have  potential  for  reducing  entry 
training  requirements.  Table  2 indicates  that  only 
three  technologies,  for  which  hard  data  are  avail- 


able, meet  both  these  criteria;  i.e.,  FPJPA,  tradi- 
tional FORECAST  and,  by  projection,  enriched 
FORECAST.  The  hard  data  indicate  the  following 
effectiveness  relationships. 

For  non-TS  tasks: 

(1)  FPJPA  > TMM 

For  TS  tasks: 

(1)  FPJPA  > TMM 

(2)  Traditional  FORECAST  > TMM 

(Although  there  are  hard  data  concerning  LTTA, 
the  subjects  used  had  no  experience,  but  had 
received  long  initial  formal  training.) 

Currently,  there  are  no  hard  data  which  indi- 
cate the  relative  effectiveness  between  FPJPA  and 
FORECAST  aids  for  reducing  entry  training  re- 
quirements. However,  an  analyses  of  each  tech- 
nology or  concept  based  on  consideration  of  the 
developmental  requirements  including  task  identi- 
fication and  analyses  products  (TI&A),  content 
and  format  indicates  that  the  FPJPA  technology 
requires  the  user  to  store  and  recall  less  guidance 
and  information  for  task  performance  than  the 
other  technologies  or  concepts-thus  reducing  the 
task  training  requirements  for  entry,  as  well  as 
experienced  personnel.  Expressed  in  other  terms, 
the  FPJPA  technology  relegates  more  maintenance 
guidance  and  information  to  the  " book  " and  less 
to  the  “head"  than  do  other  technologies  or 
concepts.  Compared  on  the  basis  of  like  analyses, 
the  comparative  potential  of  the  applicable  tech- 
nologies for  reducing  entry  training  time  and  for 
increasing  the  maintenance  efficiency  of  first 
enlistment  personnel  is  indicated  as  follows: 

For  non-TS  tasks: 

FPJPA  > New  Look 

For  TS  tasks: 

FPJPA  > Enriched  FORECAST  * 
Enriched  LTTA 

Note:  * of  equivalent  effectiveness. 

(Enriched  rather  than  traditional  FORECAST  aids 
are  included  in  these  statements.  Enriched 
FORECAST  aids  relegate  more  to  the  “book” 
than  the  traditional  variety.) 

Based  on  the  results  of  these  analyses,  Table  3 
indicates  combinations  of  technologies  which 
would  be  effective  for  reduction  of  initial  training 
time  for  first  enlistment  personnel.  These  are  listed 
in  the  order  of  their  potential  for  reducing  initial 
training  time  as  well  as  for  increasing  maintenance 
efficiency.  — ' 

The  indicated  relative  effectiveness  for  these 
combinations  can  be  expressed  as  a formula;  i.e.: 

1 > 2 **  3 


3 


Table  2.  Important  Attributes  of  Various  IMG&I  and  TMM 


Draft  Mil-M-632XX  (TM),  Part  I.  provides  F PJPA  for  non-TS  tasks.  ••Directions  for  some  non-TS  tasks  are  provided.  These  directions  arc  similar  to  those  provided  by 

TMM.  therefore,  not  part  of  concept. 


Table  3.  Indicating  Three  Combinations  of  IMG&I 
Technologies  as  to  Their  Effectiveness  for 
Reducing  Initial  Training  Time 


Combination 


Non*TS  Tasks 


TS  Tasks 


Order  of 
Effectiveness 


EPJPA 

FPJPA 

EPJPA 


EPJPA 

Enriched  EORECAST 
Enriched  LTTA 


2.5 

2.5 


Enriched  LTTA  are  defined  as  TS  aids  of  the 
same  degree  of  enrichment  as  were  produced  for 
the  C-141  aircraft,  which  were  used  for  organiza- 
tional level  TS  in  tire  Air  force  Human  Resources 
Laboratory  (AFURL)  study  reported  by  Potter 
and  Thomas  (1976),  and  Potter,  Hubbert, 
Landolfi,  Rice,  and  Kearns  ( 1976a,  1976b).  At  the 
request  of  Air  Force  Logistics  Command  (AELC), 
AFMRL  is  now  developing  a draft  specification 
which  should  insure  the  development  of  LTTA  of 
consistently  high  quality  from  hardware  to  hard- 
ware. Such  consistency  will  make  the  indicated 
training  trade  off  for  a cluster  of  hardware  pos- 
sible. The  current  specifications  for  developing 
Army  LTT  A do  not  ensure  such  consistency. 

As  to  why  “New  Look"  aids  for  non-TS  tasks 
are  not  included  in  Table  3.  the  current  specifica- 
tions for  developing  these  aids  have  a similar 
weakness.  In  addition,  there  are  no  hard  data  avail- 
able that  attest  to  their  effectiveness  for  sup- 
porting the  performance  of  such  maintenance 
tasks. 

Integrated  Implementation  of 
FPJPA  and  TOT  Technologies 

Figure  I provides  a summary  of  results  of  key 
research  efforts  concerning  effectiveness  of  TOT 
technology.  Six  of  the  11  TOT  efforts  indicated 
were  support  by  the  Army,  three,  by  the  Air 
Force,  and  two  by  the  Navy.  Most  of  these  1 1 
efforts  concern  training  for  maintenance  jobs 
supported  by  TMM.  Since  TMM  provide  much  less 
guidance  and  in  most  cases  less  information  than 
any  of  the  combinations  shown  in  Table  3,  the 
maintaincr  must  compensate  for  the  TMM  defi- 
ciencies. This,  of  course,  requires  a relatively 
longer  and.  therefore,  more  costly  TOT  program 
than  when  more  effective  maintenance  guidance 
and  information  carry  most  of  the  guidance  load. 

This  “head'Vbook  trade  off  problem  has  been 
addressed  by  a few  researchers.  The  Navy  report 
by  Theisen,  Elliott,  and  Fishburne  (1978)  and  the 
Air  Force  report  by  Mullen  and  Joyce  (1974) 
concern  integrated  applications  of  FPJPA  and 


TOT  technologies,  and  the  report  by  Shriver,  Fink, 
and  Trexler  (1964)  concerns  the  integrated  appli- 
cation of  FORECAST  and  TOT  technologies.  Both 
integrations  have  proven  effective;  however,  the 
FPJPA/TOT  integration  will  usually  result  in 
shorter  training.  Since  the  thrust  of  this  paper  is 
for  maximization  of  on-the-job  time  for  first  en- 
listment maintenance  personnel,  the  discussions 
that  follow  will  consider  the  potential  impact  of 
FPJPA/TOT  integrations  (Combination  1 shown  in 
Table  3)  on  DOD  personnel  and  training  systems. 
But  most  of  what  is  said  would,  also,  apply  to  an 
integration  of  FPJ PA-FORECAST  Combination  2 
(Table  3)  and  TOT.  However,  the  TOT  would  be 
appreciatively  longer  because  less  of  the  guidance 
and  information  in  FORECAST  had  been 
relegated  to  the  book. 

Considering  the  transitory  nature  of  mainte- 
nance personnel,  as  well  as  their  training,  logic 
would  dictate  that  maximum  utilization  be  made 
of  the  “book”  when  determining  the  head/book 
trade  off.  What  is  put  in  the  “book"  remains  in  the 
book,  the  quality  and  quantity  of  its  contents  do 
not  deteriorate  with  time,  all  copies  of  the  book 
are  identical,  and  the  content  of  the  book  will 
never  deteriorate  from  lack  of  use.  On  the  other 
hand,  what  is  relegated  to  the  “head,"  or  training, 
may  never  be  fully  and  accurately  assimilated  by 
many  individual  maintained  and  the  amount  of 
assimilation  will  vary  front  individual  to  individual. 
Once  an  individual  has  attained  the  desired  task 
proficiency,  such  proficiency  will  deteriorate 
rather  rapidly  with  lack  of  use.  In  addition,  the 
individual's  stay  in  DOD  in  most  cases  is  relatively 
short,  so  whatever  proficiency  he  has.  is  soon  lost 
and  the  training  cycle  must  be  repeated  for  his 
replacement,  ad  infinitum. 

The  current  state-of-the-art  for  IMG&I/TOT 
reflected  by  the  previously  referenced  reports  by 
Theisen  et  al.  (1978);  Mullen  and  Joyce  (1974); 
and  Shriver  et  al.  (1964)  attest  to  the  feasibility  of 
such  trade  offs.  In  addition,  the  AFMRL  draft 
FPJPA  specification  and  handbooks  provide  some 
guidance  for  FPJPA/TOT  trade  off.  Substantial 
DOD  maintenance  gains  can  be  realized  by  the 
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The  purpose  of  this  figure  is  to  identify  the  types  of  controlled  studies  supporting  1MG&I 
and/or  TOT  . to  give  the  general  flavor  of  their  results  and  to  direct  the  interested  reader  to  available 
summaries  and  lists  of  references  on  job  oriented  training,  technical  data,  and  performance 
measurement. 

The  armed  services  have  conducted  at  least  1 1 controlled  studies  concerning  the  effectiveness  of 
job  oriented  training  programs  for  maintenance.  The  experimental  job  oriented  training  programs 
developed  for  these  studies  have  been  aimed  at  several  types  of  job  situations.  Some  have  been 
structured  to  train  new  military  enlisted  personnel  to  perform  maintenance  jobs  involving  a number 
of  hardware  systems.  Other  programs  were  aimed  at  existing  single  system  jobs.  For  both  these  types 
or  programs,  the  existing  job  situations  were  accepted  without  change.  For  at  least  two  studies,  the 
job  situations  were  simplified  for  the  experimental  subjects  by  modified  information  or  directions  for 
perfomiing  job  tasks  and  the  TOT  program  for  each  was  developed  with  the  objective  of  training  the 
subjects  to  perform  the  tasks  of  the  simplified  job. 

The  effectiveness  of  each  of  these  11  experimental  job  oriented  training  programs  was 
compared  under  controlled  conditions  with  the  existing  theory  centered  training  programs  used  to 
train  similar  personnel.  A summary  of  most  of  these  studies  together  with  a list  of  reports  was  made 
by  Foley  (1967).  Further  information  concerning  the  more  recent  studies  can  be  obtained  from 
Elliott  (1967),  Elliott  & Joyce  (1968),  Chalupsky  & K.opf  (1967),  Pieper  et  at.  (1970),  Pickering  & 
Anderson  (1966),  Steinemann  & Hooprich  (1967),  Steinemann  et  al.  (1967),  Van  Matre  & 
Steinemann  ( 1966).  Mullen  & Joyce  (1974),  Shriver  et  al  (1964)  and  Theisen  et  al.  (1978). 

The  last  two  documents  report  hard  data  which  attest  to  the  feasibility  of  and  training  gains 
from  IMG&I/TOT  trade  offs.  The  report  by  Shriver  et  al.,  pertains  to  FORECAST  TS  aids/TOT  trade 
offs  applied  to  a small  cluster  of  electronic  hardware,  whereas  the  report  by  Theisen  et  al.,  pertains  to 
a FPJPA/TOT  trade  off  for  one  hardware.  The  Mullen  & Joyce  report  describes  the  demonstration  of 
another  FPJPA/TOT  trade  off.  but  contains  no  comparative  hard  data. 

An  indepth  review  of  all  these  studies  indicates  that:  (a)  job  oriented  training  subjects  could 
perform  the  tasks  of  their  jobs  with  much  less  on-the-job-training  (OJT)  than  the  control  subjects,  (b) 
medium  and  some  low  aptitude  subjects  were  more  successful  in  job  oriented  training  programs  than 
in  traditional  training  programs,  (c)  job  oriented  training  courses  were  shorter  than  conventional 
courses,  and  (d)  when  the  jobs  were  modified  with  improved  job  instructions  and  information,  the 
TOT  was  much  shorter. 

An  indirect  source  of  insight  as  to  the  questionable  effectiveness  of  theory-based  maintenance 
training  programs  is  found  in  research  on  performance  measurement.  The  student  measurement 
programs  in  all  theory -based  training  programs  are  heavily  weighted  with  paper-and-peneil  tests  of 
theory  and  job  knowledge.  A student  usually  learns  well  those  things  on  which  he  is  tested.  Foley's 
summary  (1974)  of  the  available  performance  measurement  research  literature  indicates  that  the 
relationship  between  the  test  subjects'  ability  to  actually  perform  the  tasks  of  maintenance  jobs  and 
their  scores  obtained  on  theory  or  job  knowledge  tests  is  very  low.  Likewise,  the  correlation  is  low 
between  school  marks  and  measures  of  job  performance.  A strong  inference  can  be  drawn  from  these. 
The  only  way  most  personnel  leam  to  perform  job  tasks  is  by  practicing  those  job  tasks  properly. 
Learning  job  tasks  by  practice  is  what  TOT  is  all  about. 


h'igure  I.  Research  efforts  supporting  IMG&I/TOT  trade  off. 
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implementation  of  the  current  state-of-the-art. 
(However  the  ground  rules  for  such  trade  offs 
could  probably  be  greatly  refined  by  further  R&D. 
Tire  accomplishment  of  this  important  area  of 
R&D  has  been  delayed  for  several  years  by  the 
failure  of  appropriate  DOD  training  establishments 
to  support  it.  Hopefully,  one  outcome  of  the 
current  R&1)  program  of  the  Navy  Personnel 
Research  and  Development  Center  (NPRDC)  will 
be  a refinement  of  1M(I&  l/TOT  trade  off  ground 
rules.) 

Use  of  Test  Fquipntent.  An  often  neglected  key 
factor,  concerning  head/book  trade  off  and  tire 
performance  of  maintenance  tasks,  is  the  require- 
ment for  high  proficiency  in  use  of  test  equip- 
ment To  date,  most  1MO&1  developments  have 
assigned  the  use  of  all  test  equipment  functions  to 
the  “head"  rather  than  the  book.  Under  such 
conditions,  the  TOT  must  contain  sufficient 
practice  of  test  equipment  functions  to  ensure 
“over  learning."  But.  this  is  not  enough,  there 
must  be  periodic  performance  tests  in  the  field  to 
ensure  that  maintenance  personnel  sustain  this 
necessary  high  proficiency.  The  model  JTPT 
battery  reported  by  Shriver  and  Foley  (1974a) 
provides  a sub-battery  of  JTPT  for  test  equipment. 
Model  task  oriented  programmed  instruction 
packages  (i.e.,  task  oriented  training)  are  available 
which  provide  “hands  on"  practice  in  the  use  of 
general  electronic  test  equipment  (sec  Scott  & 
Joyce.  1975a  through  19751).  Since  such  general 
test  equipment  are  used  across  many  hardware 
clusters,  a most  cost  effective  action  for  improving 
the  quality  of  maintenance  even  with  TMM  would 
he  a DOD-widc  program  for  improving  test  equip- 
ment proficiency.  Such  a program  would  require 
only  modifications  and  ex/xmsionsof  the  available 
model  TOT  packages  and  JTPT  hatter}'. 

Maximum  Job  Utilization  of  First 
Enlistment  Personnel 

Attention  is  directed  to  the  portion  of  Table  4 
concerning  entry  into  the  first  enlistment.  This 
portion  of  the  table  summarizes  both  the  training 
gains  and  maintenance  gains  which  can  be  ex- 
pected from  a quality  implementation  of  the 
FPJPA  and  TOT  technologies.  The  gains  would, 
without  a doubt,  result  in  tremendous  reductions 
in  LCC  of  hardware  ownership. 

Requirement  for  High  Quality 
Backup  Support 

It  is  estimated,  based  on  hard  data,  that  entry 
first  enlistment  personnel  having  received  high 
quality  TOT  can  accurately  isolate  90  to  95  per- 
cent of  hardware  troubles  using  FPJPA  (see  Table 


4,  column  5,  item  3.  for  first  enlistment  per- 
sonnel). It  should  be  emphasized  that,  based  on 
available  information,  this  level  of  accuracy  greatly 
exceeds  the  present  performance  of  most  1)01) 
maintained.  This  superior  TS  performance  alone 
would  reduce  spare  parts  usage  and  secondary 
damage  of  hardware  by  reducing  the  current  great 
reliance  on  excess  removal  and  replacement 
actions  for  fault  correction. 

But  even  though  a quality  integrated  imple- 
mentation of  FPJPA  and  TOT  technologies  would 
greatly  improve  the  current  efficiency  of  mainte- 
nance. appropriate  steps  should  be  taken  to  insure 
the  efficient  solution  of  the  5 to  10  percent  of 
faults  that  might  elude  isolation  by  FPJPA.  The 
lower  portion  of  Table  4 concerns  the  develop- 
ment of  a cadre  of  backup  personnel  with  the 
ability  to  efficiently  isolate  such  elusive  faults,  as 
well  as  to  perform  other  functions  which  will  be 
discussed  later. 


III.  VERSATILE  MODEL  FOR  MAXIMIZING 
BENEFITS  OF  FPJPA  AND  TOT  TECHNOLOGIES 

Figure  2 appears  as  the  foldoul  at  the  end  of 
this  paper.  The  How  chart  display  ed  in  this  illustra- 
tion represents  a modification  of  a chart  developed 
by  Dr.  Robert  Blanchard  as  part  of  his  planning 
for  the  current  research  program  of  the  NPRDC. 
San  Diego.  California  (Blanchard.  1978).  The 
illustration  also  contains  information  displayed  in 
Table  4.  Most  of  the  information  found  in  that 
table  is  inserted  at  the  appropriate  places  in  the 
flow  chart.  Much  of  the  chart  has  been  designed  to 
be  self-explanatory,  but  some  of  its  key  blocks 
require  discussion.  To  facilitate  the  use  of  the 
chart  in  the  discussions  that  follow,  each 
functional  block  on  the  chart  has  been  numbered. 

The  chart  (Figure  2)  is  divided  into  two  parts 
by  a heavy'  dashed  line  between  Blocks  1 1 and  12. 
The  portion  of  the  chart  to  the  left  of  this  dashed 
line  is  designated  as  “First  Term”  functions.  As 
used  in  this  chart,  “First  Term"  is  applied  to  per- 
sonnel who  arc  in  their  first  enlistment,  and  who 
have  not  extended  their  enlistments  to  take  advan- 
tage of  the  broadbased  training  represented  by 
Block  1 2.  The  portion  of  the  chart  to  the  right  of 
this  dashed  line  contains  “Second  Term"  func- 
tions. “Second  Term"  is  applied  to  first  enlistment 
personnel  who  have  extended  their  enlistment  to 
take  the  broadbased  training. 

In  many  respects  this  is  an  extremely  versatile 
model.  For  example,  it  can  he  applied  to  one  hard- 
ware system  or  a cluster  of  lianlwarc.  However,  to 
obtain  the  maintenance  and  training  gains  indi- 
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catcd,  there  are  live  extremely  firm  requirements: 

1.  Quality  l-'PJPA  must  be  ilcvclo/nd  for  all  the 
hardware  in  the  e/uster  under  consideration.  Sueli 
aids  must  re  fled  the  key  eharaeteristies  and  re- 
t/uirernents  of  the  l-VJPA  technokigv  as  diseussed 
in  holey  //97<V/.  these  include  VIA  A;  standanl 
language  and  keyed  i>ietorials  for  maintenance 
instructions.  appropriate  for  nut  for  the  mainte- 
nance environment,  as  well  as  "hands  on"  valida- 
tion of  the  effectiveness  of  the  product  bv  the 
lontrador , "hands  on"  verification  of  the  effec- 
tiveness of  the  product  hv  the  purchasing  1)01) 
agency ; and  warranty  of  the  produd  hy  the 
contractor. 

2.  To  he  effective,  these  quality  l-TJPA  must 
he  used  hy  each  maintainer  while  he  is  /hr forming 
his  job  tasks. 

3.  Quality  TOT  programs  must  be  developed 
which  sup/kirt  and  complement  the  IV.II’ A for  the 
cluster  of  hardware  under  consideration.  The  fit 
between  the  l-VJPA  and  the  TOT  is  extremely 
critical  ft  r efficient  job  performance  of  first  term 
personnel. 

4.  Ihe  advancement  of  all  first  term  mainte- 
nainr  personnel  holli  in  skill  and  pay  levels  must 
he  accomplished  on  the  basis  of  demonstrated 
ability  t>>  perform  job  tasks.  This  requires  the 
elimination  of  all  paper-and-peneil  theory  anti  job 
knowledge  tests  from  first  term  advancement 
requirements.  (Scores  from  such  paper-and-peneil 
tests  have  little  relationship  to  ability  to  perform 
maintenance  tasks  (F'olcy,  1974).) 

5.  After  initial  training,  each  first  term  main- 
tainer must  perform  both  non-TS  and  7 S'  mainte- 
nance tasks  on  a full  time  basis  for  at  least  one 
vear  using  h'l’JVA  (Hlock  h).  This  is  an  extremely 
important  requirement  for  the  cost  effective  utili- 
zation of  first  enlistment  personnel.  Mere  is  where 
the  maintainer  “pays  for  his  or  her  keep";  demon- 
strates his  potential  usefulness  to  1)01)  including 
the  demonstration  of  good  work  habits  and  of 
ability  to  use  his  hands:  and  thus  earns  the  priv- 
ilege of  obtaining  advanced  training  (Block  12). 

Key  Features  of  the  Model 

Current  Aptitude  Tests  (Hlock  I ).  Current  IX)I) 
aptitude  tests  have  been  designed  to  select  people 
who  will  do  well  In  current  entry  maintenance 
training  programs.  For  example,  many  current  Air 
Force  entry  maintenance  training  programs  require 
people  with  aptitudes  of  80  percentile  and  above 
to  successfully  complete  current  academically  ori- 
ented entry  training  programs.  A large  number  of 
such  personnel  do  not  aspire  to  make  maintenance 


a career,  accounting  in  part  for  low  rccnlistincnt 
rates  as  well  as  "early  outs."  However,  both  TOT 
and  FI’JI’A  research  have  indicated  that  most 
middle  or  medium  aptitude,  as  well  as  high  apti- 
tude personnel,  as  measured  by  current  aptitude 
tests,  can  successfully  complete  TOT  training  and 
can  perform  maintenance  tasks  adequately.  So  lor 
(he  present,  the  current  aptitude  tests  can  be  used 
foi  selecting  entry  maintenance  personnel.  One 
simply  has  to  adjust  the  aptitude  cutoff  score. 

Short  l.ntry  TOT  (Hlock  .7/.  Ihis  block  re- 
presents integrated  applications  of  the  FPJPA  and 
TOT  technologies.  In  a short  summary  presenta- 
tion: such  as  this,  it  is  not  feasible  to  discuss  all  of 
ramifications  and  possibilities  for  such  integrated 
applications,  but  a few  of  the  key  and  unique 
characteristics  are  mentioned. 

1 . The  meshing  of  the  content  of  the  l-VJPA 
for  the  cluster  of  hanlwarc  under  consideration 
and  the  content  of  the  TOT  represented  by  this 
block  is  an  absolutely  necessary  ingredient  for 
sueli  applications.  Ihis  meshing  requires  precise 
task  identification  for  all  lianlware  selected  for  the 
cluster,  followed  by  a very  careful  trade  off  as  to 
which  tasks  or  parts  of  tasks  for  each  hardware 
will  be  relegated  to  TOT  and/or  h'PJPA.  To 
achieve  this,  the  same  trade  off  ground  rules  must 
be  applied  for  each  lianlware  in  the  cluster  (see 
Joyce,  Chenzoff,  Mulligan,  A Mallory,  /97.7a, 
/97.7/>,  /97.7c/. 

2.  TOT  [lockages  (for  initial  training)  must  be 
developed  which  require  the  trainee  to  perform 
"hands  on"  practice  of  key  tasks  using  l-VJPA  on 
whichever  lianlware  of  the  cluster  is  available  for 
training  purposes.  Since  the  trainee  will  receive  his 
instructions  for  performing  such  “hands  on"  prac- 
tice, much  of  the  TOT  package  will  be  a training 
management  document  identifying  the  tasks  to  be 
practiced.  Such  a TOT  package  will  also  provide 
instructions  for  practice  on  those  activities  which 
have  been  assigned  to  training;  such  as  use  of  test 
equipment.  Once  the  trainee  has  learned  to  per- 
form tasks  using  one  lianlware  he  will  be  able  to 
perform  tasks  on  each  of  the  other  hardware  in  the 
cluster  with  a minimum  of  cross-training.  Such 
cross-training  packages  must  be  developed  as  re- 
quired covering  only  those  activities  not  included 
in  the  FPJPA,  nor  in  the  initial  package. 

3.  The  physical  location  of  the  entry  TOT 
programs  evil  either  he  centralized  in  one  location 
or  decentralized;  i.c.,  at  or  near  the  initial  job 
assignment  of  each  trainee.  If  quality  FPJPA  and 
quality  TOT  packages  to  match  become  available, 
on  site  job  entry  training  similar  to  that  utilized  by 
the  Office  Products  Division  of  IBM  may  become 
the  most  cost  effective  route  for  many  IX)I) 


maintenance  situations.  (In  fact,  the  Army  is  now 
planning  to  amduct  on-site  initial  training,  hut 
without  quality  FPJPA). 

4.  The  proposed  TOT  would  practically  force 
first  term  maintainers  to  use  FPJPA  to  perform 
their  tasks  because  that  will  he  the  only  way  these 
people  will  have  been  trained  to  do  their  job  tasks. 
This  would  reduce  one  of  the  current  IX)D  main- 
tenance problems,  that  of  getting  maintainers  to 
use  their  maintenance  instructions. 

Job  Task  Performance  Test  (JTPT)  Battery 
(Block  4).  A JTPT  battery,  similar  to  the  model 
described  by  Shriver  and  holey  (1974a),  should  be 
developed  for  each  cluster  of  hardware.  The  use  of 
such  tests  is  another  absolutely  necessary  ingre- 
dient for  maximizing  the  utilization  of  first  term 
maintainers.  The  objective  of  the  proposed  TOT 
programs  is  to  teach  people  to  perform  mainte- 
nance tasks  of  a specific  number  of  hardware  items 
using  FPJPA-the  objective  is  not  to  teach  people 
to  pass  paper-and-pencil  theory  and  job  knowledge 
tests.  The  only  appropriate  tests  for  insuring  the 
achievement  of  such  a task  performance  objective 
are  JTPT.  There  is  nothing  really  new  about  the 
idea  of  using  JTPT  as  training  criteria.  They  were 
used  extensively  by  the  Navy  and  Air  Force  during 
and  after  World  War  II  (Foley,  1977).  What  is  new, 
is  their  refinement  (Shriver  & Foley,  1974a). 

In  addition  to  their  worth  for  ensuring  the  task 
performance  ability  of  entry  personnel,  the  use  of 
JTPT  provides  the  basis  for  a great  improvement 
of  the  OOP  posture  concerning  several  equal- 
employment-opportunity  (F.F.O)  rulings  of  the 
U.S.  Supreme  Court.  (These  rulings  have  indicated 
that  the  selection  of  employees,  as  well  as  their 
promotion  should  be  based  on  ability  to  perform 
job  tasks  (Alluisi,  1977).)  It  is  worth  noting  that 
the  Office  Products  Division  of  IBM  uses  task 
performance  tests  as  the  sole  criteria  for  successful 
completion  of  entry  training  and  as  prime  criteria 
for  all  career  advancement.  (AFHRLhas  support 
work  which  has  produced  some  graphic  symbolic 
substitute  tests  of  promising  empirical  validity 
(Shriver  & Foley,  1974b).  However,  the  tech- 
nology for  developing  symbolics  requires  more  re- 
finement before  such  tests  can  be  recommended 
for  operational  use.) 

"Skill  Level"  Upgrade  on  First  Job  (Block  <>). 
The  award  of  a 4-skill  level  is  provided  after  about 
six  months  on  the  first  job.  This  skill  level  will 
indicate  that  the  niaintaincr  has  demonstrated  his 
ability  to  perform  his  job  tasks  and  has  demon- 
strated good  work  habits.  The  award  of  this  4 level 
could  be  made  on  the  basis  of  a supervisor's 
evaluation.  This  is  a proposed  new  skill  level. 


Career  evaluation  and  Selection  for  Broad  based 
Training  (Blocks  7 through  12).  The  career  evalua- 
tion envisioned  for  Block  7 would  be  based  on 
three  factors.  The  first  (a  go,  no-go  factor)  would 
be  a comprehensive  JTPT  battery  which  would 
ascertain  that  the  inaintainer  could  perform  a wide 
range  of  maintenance  tasks  using  FPJPA  and  that 
he  had  a high  degree  of  expertise  in  the  use  of  test 
equipments.  The  second  factor  would  be  a super- 
visor's rating.  The  third  factor  would  be  an  apti- 
tude test  battery  for  the  broadbased  training.  If 
the  niaintaincr  successfully  completed  this  evalua- 
tion process,  he  would  be  awarded  the  5 skill  and 
lie  would  become  eligible  for  an  offer  to  extend 
his  enlistment  for  broadbased  training  (Block  12). 

Since  the  number  of  training  spaces  for  such 
broadbased  training  would  be  limited,  a successful 
completion  of  the  career  evaluation  might  not 
result  in  an  immediate  offer.  The  niaintaincr  might 
have  to  continue  working  in  the  Block  10  status 
until  there  was  an  available  opening.  But  whenever 
such  an  offer  was  made,  it  would  be  accompanied 
by  an  offer  of  a bonus.  The  amount  of  the  bonus 
could  vary  with  the  needs  of  the  services.  Any  5 
level  individual  who  declined  to  extend  his  enlist- 
ment (and  any  individual  who  failed  the  Block  7 
evaluation)  would  continue  to  work  in  a Block  10 
status  as  indicated  on  the  flow  chart. 

Potential  Dollar  Gains  from  Improved  Utiliza- 
tion of  First  Term  Personnel  (Blocks  b and  10). 
Consider  those  personnel  that  remain  in  the 
FPJPA  mode  for  their  entire  first  enlistment.  An 
addition  of  times  in  Blocks  6 and  10  indicates  a 
total  of  from  three  to  three  and  one  half  years  of 
effective  job  time.  Based  on  the  estimated  total  of 
$60,000  personnel  cost  for  a 4-year  first  enlist- 
ment individual,  mentioned  earlier;  three  years  of 
effective  job  time  would  cost  DOD  $20,000  per 
year.  When  compared  to  some  individuals  in  the 
current  job  situation,  from  whom  only  one  year  of 
effective  job  time  is  realized,  ($60,000  per  man- 
year),  this  would  be  a saving  of  $40,000  per  man. 
Applied  only  to  100  individuals,  this  would  result 
in  a $4,000,000  saving.  Consider  also  the  indi- 
vidual who,  after  18  months,  extends  his  enlist- 
ment for  broadbased  training  (Block  12).  Based 
again  on  the  $60,000  figure  for  four  years,  DOD 
will  have  received  one  full  year  of  productive  labor 
for  $22,500  before  he  extends.  And,  for  his  ex- 
tended four  years,  DOD  can  expect  three  full  years 
of  effective  job  time  at  $20,000  per  year.  These 
manpower  savings  could  result  in  more  qualified 
maintenance  people  on  the  job  without  increasing 
the  total  number  of  personnel  in  DOD.  And,  these 
savings  do  not  include  those  that  can  be  expected 
from  improved  maintenance  efficiency.  Tire  types 
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of  gains  being  considered  are  of  the  same  magni- 
tude as  when  automobile  manufacturers  changed 
their  mode  of  operation  to  production  lines. 

Improved  Aptitude  Tests  (Block  8).  The  results 
of  the  JTPT  batteries  administered  in  Blocks  4 and 
7 would  provide  a data  bank  for  the  development 
of  an  improved  aptitude  test  battery.  Since  the 
new  aptitude  test  battery  would  be  standardized 
against  measurements  of  ability  to  perform  job 
tasks,  the  objective  of  TOT,  the  prediction  of  such 
a battery  for  the  initial  training  and  job  success 
should  be  improved  over  current  batteries.  Tire  use 
of  aptitude  tests  based  on  ability  to  perform  job 
tasks,  as  well  as,  the  use  of  JTPT  for  determining 
training  success  would  result  in  a great  improve- 
ment of  the  DOD  posture  concerning  the  pre- 
viously mentioned  EEO  rulings  of  the  U.S. 
Supreme  Court.  The  Office  Products  Division  of 
IBM  has  developed  and  is  using  such  an  aptitude 
test  battery,  which  has  been  validated  against 
training  success  and  field  performance,  as 
measured  by  job  task  performance. 

Second  Term  TYaining  (Block  12).  It  is  en- 
visioned that  there  would  be  several  such  courses 
in  each  service,  each  course  being  aimed  at  an  ex- 
tensive cluster  of  hardware.  Each  such  hardware 
cluster  would  probably  reflect  a limited  number  of 
vintages  of  hardware  design.  Selection  for  one  of 
these  courses  would  consider  both  the  needs  of  the 
service  and  the  desires  of  the  individual.  An  indi- 
vidual could  be  selected  for  training  for  a cluster 
of  hardware  which  does  not  match  his  initial 
assignment.  The  personnel  selected  for  the  broad- 
based  training,  indicated  in  Block  12,  would  have 
several  advantages  over  those  now  receiving 
lengthy  entry  training.  An  important  advantage  is 
a well  developed  real-world  frame  of  reference 
concerning  maintenance.  This  will  make  broad- 
based  training  much  more  effective.  Since  only 
selected  experienced  people  with  a long  term 
commitment  would  attend  such  a course,  their 
motivation  to  learn  should  be  high. 

Such  training  programs  to  be  effective  would 
require  extremely  careful  planning  and  execution. 
Each  program  should  be  based  on  a careful  study 
and  analysis  of  the  expected  job  utilization  of  its 
graduates.  As  indicated  in  the  task  guidance  dis- 
play for  Blocks  12  and  13,  graduates  would  use 
FPJPA  for  most  tasks.  Tney  would  also  be  ex- 
pected to  use  and  have  available  several  additional 
categories  of  maintenance  guidance  and  informa- 
tion which  include  the  unique  SIMS  or  FOMM 
categories;  i.e.,  maintenance  dependency  charts 
(MDC),  blocked  schematics,  and  keyed  informa- 
tion. As  a result,  a large  portion  of  each  broad- 


based  training  program  should  include  a large 
amount  of  “hands  on”  activity  solving  many  dif- 
ficult maintenance  problems  using  these 
documents. 

Utilization  of  Graduates  of  Second  Term 
Training  (Block  13).  The  graduate  o!  one  of  these 
broadbased  courses  would  truly  be  a generalist  and 
could  provide  several  valuable  functions.  They 
could  provide  backup  for  first  term  personnel 
assigned  to  hardware  with  FPJPA.  They  would 
also  be  expected  to  perform  maintenance  on 
hardware  for  which  no  FPJPA  are  available  in- 
cluding the  performance  of  maintenance  on 
transient  aircraft. 

A probably  more  effective  and  less  costly 
scheme  for  utilizing  some  of  these  graduates  and 
for  providing  at  least  part  of  the  required  backup 
capabilities  would  be  a centralized  maintenance 
information  center,  which  could  be  called  by 
telephone  whenever  a difficult  problem  is  en- 
countered. A highly  trained  expert,  for  each  hard- 
ware system  being  maintained,  would  be  assigned 
to  such  a center.  Such  a center  could  reduce  the 
number  of  highly  trained  backup  personnel  re- 
quired in  the  field  for  all  hardware.  In  cases  where 
only  a few  items  of  a specific  hardware  have  been 
procured  by  DOD,  it  could  possibly  be  used  as  a 
substitute  for  costly  maintenance  instructions  and 
special  training,  this  concept  was  recommended  in 
one  of  the  early  AFHRL  job  performance  aid  tech- 
nical reports  (Folley  & Shcttel,  1962).  A modifica- 
tion of  this  concept  is  being  used  successfully  by 
the  Office  Products  Division  of  IBM. 

Appropriate  Utilization  of  SIMS  and  FOMM 
(Blocks  12  and  13).  An  appropriate  utilization  of 
SIMS  type  data  including  FOMM  is  also  indicated 
on  the  flow  chart  (Figure  2)  in  conjunction  with 
Blocks  12  and  13.  As  mentioned  previously  hard 
data  indicate  that  such  aids  improve  the  TS  per- 
formance of  highly  trained  and  experienced 
personnel.  Three  versions  of  SIMS  data  are  indi- 
cated on  Table  2;  i.c„  traditional  SIMS,  Air  Force 
SIMS  and  FOMM.  The  hard  data  concerning  SIMS 
was  gathered  from  the  use  of  Air  Force  type  of 
SIMS.  Currently  there  are  no  data  which  indicate 
that  FOMM  is  more  effective  than  Air  Force  SIMS. 

There  are  only  three  categories  of  SIMS  type 
aids  which  impact  TS  performance  more  than 
TMM  and  these  arc  included  in  the  list  of  nine 
guidance  and  information  categories  for  ex- 
perienced and  highly  trained  personnel  (see  Figure 
2,  Blocks  12  and  13).  They  arc  the  MDC.  blocked 
schematics,  and  keyed  information.  Although  the 
specifications  cited  in  Table  2 for  traditional  SIMS 
and  for  FOMM  provide  for  some  step-by-step  in- 
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struct  ions  tor  non-TS  tasks,  these  instructions  are 
of  the  traditional  variety  found  in  TMM.  (FPJPA 
for  non-TS  tasks  arc.  therefore,  much  more 
effective.) 

The  MIX’  is  the  heart  of  the  SIMS  TS  concept; 
however,  the  human  factors  characteristics  of  the 
MDC  vary  greatly  among  the  various  versions  of 
SIMS.  An  analysis  of  the  characteristics  displayed 
in  Table  5 indicates  that  the  Air  Force  type  of 
SIMS  is  superior  from  a human  factors  point  of 
view,  containing  some  of  the  features  of  the 
FPJPA  technology.  AF  SIMS  contain  step-by-step 
checkout  procedures  in  standard  language  and 
each  component  mentioned  is  keyed  to  a locator 
pictorial.  In  addition,  the  symbology  used  for  indi- 
cating dependencies  in  Air  Force  SIMS  is  the  least 
complex  for  these  aids. 

When  the  checkout  procedures  of  the  MDC 
identify  an  out-of-tolerance  condition,  the  chart 
provides  a set  of  dependent  functional  units,  the 
fault  to  be  identified  being  within  the  set.  That  is. 
“it  gets  the  maintainer  in  the  right  ball  park  fast.” 
(To  be  effective  each  set  of  dependencies  must  be 
complete.)  From  this  point  on,  he  must  plot  his 
own  course  of  action  making  use  of  the  hardware 
descriptions  found  in  the  block  schematics  and 
keyed  information.  It  is  during  this  “free 
wheeling”  activity  that  the  maintainer  can  make 
costly  errors  resulting  in  inefficient  TS. 


IV.  CURRENT  KEY  RESEARCH  AND 
IMPLEMENTATION  ACTIVITIES 

Army  Implementation  Activities 

It  will  be  recalled  that  the  Army  supported  over 
half  of  the  early  R&D  concerning  TOT.  including 
the  important  FORECAST  effort  which,  also, 
produced  the  effective  FORECAST  TS  aids  dis- 
cussed previously.  And  the  Army  is  now  in  the 
forefront  concerning  implementation.  The  Army’s 
integrated  Technical  Documentation  and  Training 
(ITDT)  Program  is  by  far  the  boldest  and  most  far 
reaching  implementation  action  ever  taken  to 
exploit  the  benefits  of  IMG&I.  TOT  and  the 
IMG&  l/TOT  trade  off.  This  program  already  con- 
tains many  of  the  aspects,  displayed  in  Figure  2, 
for  shortening  of  initial  training  of  first  enlistment 
personnel,  as  well  as  the  decentralization  of  such 
training  by  providing  TOT  packages  and  by 
assigning  the  responsibility  for  initial  training  to 
operational  units.  This  program  is  being  institu- 
tionalized by  the  Mil-M-630XX  scries  of  specifica- 
tions. As  will  he  discussed  later,  these 
specifications  do  require  major  modifications  if 
the  expected  atul  necessary  results  of  IMtlAI  and 


TOT  technologies  are  to  be  achieved;  however, 
they  do  provide  the  overall  framework  for  more 
effective  and  efficient  utilization  of  first  enlist- 
ment personnel  provided  the  necessary 
specification  modifications  arc  made. 

Navy  Research  Program 

The  Navy  is  the  only  service  which  is  and  has 
consistently  supported  R&D  concerning  FPJPA/ 
TOT  tradeoff.  Starting  in  1972,  the  Human 
Factors  Engineering  Division  of  the  Naval  Air 
Development  Center  (NADC)  supported  an  effort 
which  has  resulted  in  a controlled  comparative 
study  (Thcisen  et  al.,  1978)  which  produced  hard 
data  attesting  to  the  feasibility  and  effectiveness  of 
the  FPJPA/TOT  trade  off.  In  fact,  it  is  the  only 
such  controlled  trade  off  study  which  has  been  com- 
pleted to  date.  Currently,  the  NPRDC  at  San 
Diego,  California,  has  a new  3-year  advanced 
development  project  which  is  aimed  not  only  at 
refining  the  IMG&l/TOT  trade  off,  but  more 
importantly  at  solving  the  personnel  and  training 
implementation  problems.  This  project  No. 
Z0828PN  entitled  “Job  Performance  Aid  Test  and 
Evaluation,”  should  result  in  the  necessary  guide- 
lines for  optimum  FPJPA/TOT  trade  offs.  As  of 
February  1978,  proposals  for  this  work  were  being 
evaluated. 

Navy  Work  Packages 

The  Navy  Air  Systems  Command  (NAVAIR) 
has  developed  the  Mil-M-819XX(AS)  series  of 
specifications  which  include  provisions  for  work 
packages  that  are  a decided  improvement,  when 
compared  with  TMM.  Each  such  work  package  is 
designed  to  support  the  performance  of  one 
non-TS  or  TS  maintenance  task.  A common  aspect 
of  each  work  package  is  that  it  contains  a con- 
solidated presentation  of  available  information  and 
guidance  pertaining  to  a task;  materials,  which  are 
normally  dispersed  throughout  TMM.  Since  each 
work  package  is  task  oriented,  the  FPJPA  tech- 
nology and  the  work  package  concept  are  com- 
patible. Many  work  packages  reflect,  at  least,  the 
format  aspects  of  the  FPJPA  technology.  How- 
ever. the  specifications  contain  no  firm  require- 
ments for  applying  the  FPJPA  technology  in- 
cluding no  firm  requirement  for  task  identification 
and  analysis  (Tl&A).  NAVAIR  requires  the  de- 
velopment of  work  packages  for  all  new  systems. 
The  work  package  concept  certainly  is  an  improve- 
ment over  TMM  and  provides  the  framework  for  a 
full  implementation  of  tire  results  of  the  recently 
completed  NADC  FPJPA/TOT  trade  off  R&D 
(Thciscn  ct  al.,  1978). 
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Current  Air  Force  R&D  and  Implementation 
Activities 

The  Air  Force  supported  the  initial  develop- 
ment work  of  tire  TI&A  technology  which  has 
been  basic  to  the  more  recent  developments  of  job 
effective  1MG&1  and  TOT  by  the  Army  and  Navy 
(Miller  & Folley,  1951:  Miller,  1953).  Also,  the  Air 
Force  conducted  the  first  TOT  study  which 
started  in  1953  (Foley,  1964)  and  supported  most 
of  the  exploratory  development  and  early  ad- 
vanced development  of  the  FPJPA  technology 
(Joyce  et  al.,  1973a,  1973b,  1973c).  In  addition, 
the  Air  Force  conducted  a preliminary,  uncon- 
trolled demonstration  of  FPJPA/TOT  trade  off 
(Mullen  & Joyce,  1974).  However,  the  Air  Force 
did  not  fund  planned  controlled  comparative 
research  concerning  such  trade  offs. 

As  far  as  the  Air  Force  implementation  of  the 
FPJPA  technology  is  concerned,  the  technology, 
as  developed  is  based  on  Tl&A  and  is  applicable  to 
both  non-TS  and  TS  tasks  for  both  the  organiza- 
tion:! and  intermediate  levels  of  maintenance. 
However,  implementations,  to  date,  have  con- 
cerned only  non-TS  tasks  for  the  organizational 
maintenance  of  aircraft.  Job  Guide  Manuals  (JGM) 
for  organizational  maintenance  in  FPJPA  format 
have  been  developed  for  theC-141,  B-52,  K.C-135, 
F-106  (partial),  F-5E,  and  the  A- 10  aircraft.  They 
are  being  developed  for  the  F-16  and  are  planned 
for  the  Advanced  Medium  STOL  Transport 
(AMST),  as  well  as,  for  various  other  sub-systems 
for  the  Aeronautical  Systems  Division  (ASD)  and 
Electronic  Systems  Division  (ESD).  Such  JGM 
were  also  planned  for  the  B-l.  Of  these  JGM 
developments,  the  C-141  JGM  are  the  only 
manuals  which  reflect  the  Tl&A  aspects  of  the 
FPJPA  technology. 

However,  (as  mentioned  earlier)  the  AFHRL,  at 
the  request  of  Air  Force  Logistics  Command 
(AFLC),  is  now  developing  a specification  under 
contract  for  Tl&A.  In  addition,  a specification  for 
LTTA  is  being  developed  under  the  same  contract. 
Some  consideration  is  also  being  given  to  expand 
this  same  mix  of  IMG&I  (JGM  for  non-TS  tasks 
and  LTTA  for  TS  tasks)  to  the  organizational 
maintenance  of  other  hardware,  as  well  as  to  inter- 
mediate maintenance.  Such  improved  applications 
should  greatly  improve  the  efficiency  of  mainte- 
nance, but  will  not  set  the  stage  for  the  maximum 
utilization  of  first  enlistment  personnel  by  effec- 
tive FPJPA/TOT  trade  off  as  indicated  in  Figure  2. 

Industrial  Implementation  Efforts 

Five  industrial  organizations  have  been  iden- 
tified for  their  advanced  approaches  to  Tl&A, 


IMG&I,  training  and/or  personnel  utilization.  They 
are  the  two  steel  corporations,  Armco  Corp,  and 
U.S.  Steel;  the  Cleveland  Engine  Plant  of  Ford 
Motor  Company;  the  Office  Products  Division  of 
the  IBM;  and  the  Bell  System.  These  advanced 
industrial  approaches  are  very  similar  to  those 
presented  and  recommended  for  DOD  imple- 
mentation. All  of  these  applications  can  be  traced 
to  human  factors  R&D  supported  by  the  military 
services.  In  general,  the  military  services  have  been 
ahead  of  industry  in  human  factors  R&D  for  main- 
tcnance,  but  behind  some  industries  in 
applications. 

Of  these  industrial  organizations  the  Office 
Products  Division  of  IBM  has  the  most  impressive 
integrated  system  of  personnel  utilization.  This 
integrated  system  has  many  of  the  characteristics 
of  the  proposed  program,  outlined  in  Figure  2, 
which  include  effective  1MG&1/TOT  trade  offs;  all 
training  success  and  job  advancement  are  based 
primarily  on  ability  to  perform  job  tasks  as 
measured  by  JTPTs;  personnel  selection  pro- 
cedures have  been  validated  against  such  tests;  the 
responsibility  for  the  maintenance  manual  de- 
velopment, engineering  changes,  aptitude  test 
development,  formal  training  development  and 
execution,  field  training  packages  development 
and  performance  assessment  center  operation  are 
under  one  directorate;  and  the  actual  selection, 
hiring,  and  initial  training  of  maintenance  per- 
sonnel have  been  decentralized  and  are  the 
responsibility  of  the  line  managers  in  the  field.  An 
important  aspect  of  this  1MB  program  for  DOD 
executives  and  managers  is  that  the  program  is 
operating  and  has  been  operating  successfully  for 
several  years. 

The  Bell  System  is  probably  the  greatest  user  of 
Tl&A  for  solving  operator  and  maintenance  per- 
sonnel and  training  problems.  A reflection  of  tire 
Bell  System’s  strong  interest  in  Tl&A  was  its 
sponsorship  of  a “Conference  on  Uses  of  Task 
Analysis  in  the  Bell  System,”  in  October  1972. 
However,  Bell  does  not  have  as  formal  and  precise 
trade  offs  of  TOT  and  IMG&l  as  does  IBM.  The 
applications  made  by  Bell  Systems  are  for  solving 
specific  problems.  Important  ingredients  for  Bell 
System’s  ongoing  applications  of  the  FPJPA  tech- 
nology have  been  the  development  of  an  internal 
guide  for  the  preparation  FPJPA,  as  well  as  an 
accompanying  training  program  for  FPJPA  de- 
velopers. These  efforts  were  accomplished  under 
the  auspices  of  the  Bell  Laboratories.  With  some 
modifications,  this  training  is  now  one  of  the  Bell 
Laboratory’s  regular  and  popular  courses  given  at 
Piscatway,  New  Jersey,  for  Bell  System's 
managers,  the  idea  being  to  greatly  reduce  or  eli- 


minate  much  costly  training  by  using  good  job 
instructions.  Another  version  of  this  training 
program  is  given  by  New  England  Bell  at  Marl- 
borough, Massachusetts. 

The  Armco  and  U.S.  Steel  1MG&1/TOT  appli- 
cations are  very  similar,  both  being  originally 
applied  to  the  maintenance  of  the  electronic  con- 
trols on  their  rolling  mills.  Both  organizations 
turned  to  die  IMG&l/TOT  technologies  after  tradi- 
tional training  approaches  resulted  in  expensive 
maintenance  failures.  Both  organizations  have  now 
applied  IMG&l  to  other  maintenance  problems.  A 
description  and  discussion  concerning  the  Armco 
experience  is  reported  in  an  issue  of  Iron  Age 
(Snodgress,  1976).  More  recently  the  Cleveland 
Engine  Plant  of  the  Ford  Motor  Company  is 
having  an  IMG&I/TOT  program  developed  for  the 
maintenance  of  its  programmed  control 
production  equipment. 


V.  PROBLEMS  AND  POLICIES  WHICH 
IMPEDE  IMPLEMENTATION 

1.  DOD  lacks  a policy  requiring  that  only 
those  technologies  and  concepts  whose  effec- 
tiveness are  supported  by  comparative  hard  data 
should  be  considered  for  implementation.  Sales 
talk  and  “ eye  appeal"  are  unacceptable  bases  for 
ex/tending  large  sums  of  operational  money  for  un- 
tested concepts  or  proposed  technologies  even  if 
they  are  innovative.  Only  those  concepts  and  tech- 
nologies  should  be  implemented  for  operational 
purjtoses  whose  effectiveness  for  maintenance  and/ 
or  training  is  supported  by  comparative  hard  data 
obtained  from  well  designed  and  controlled 
tryouts. 

2.  Getting  well  developed  and  adequately 
tested  technologies,  such  as  FPJPA  and  TOT  insti- 
tutionalized, is  a perennial  problem,  especially 
when  a technology  requires  fundamental  changes 
in  long  existing  programs,  procedures,  and  atti- 
tudes of  entrenched  establishments.  The  Advanced 
Systems  Division  of  AFHRL  has  been  involved  in 
the  implementation  of  several  well  developed  and 
documented  technologies,  such  as  FPJPA  and 
instructional  systems  design  (1SD)  including 
programmed  instruction  and  job  (task)  oriented 
training.  These  experiences  have  indicated  that  it  is 
extremely  difficult  to  maintain  the  integrity  of  a 
technology  during  its  so  called  implementation. 
Operational  organizations  invariably  attempt  to 
implement  a much  “watered  down"  version  of  the 
technology  and  consequently  obtain  much 
“watered  down”  results.  In  some  cases,  only  cos- 
metic changes  to  existing  programs  are  reported  as 


implementations.  Currently,  it  requires  years  of 
persistent  effort  on  the  part  of  the  research 
community  to  get  a technology  properly  institu- 
tionalized. All  of  the  current  operational  imple- 
mentations of  the  FPJPA,  the  FORECAST,  and 
TOT  technologies  have  suffered  or  are  suffering 
from  this  “watering  down”  phenomenon.  Ex- 
amples include  most  Air  Force  developments  of 
so-called  JGMs  for  organizational  maintenance  for 
existing  and  new  weapons  systems  (MiI-M-38800), 
Army  developments  of  Integrated  Technical  Docu- 
mentation and  Training  (1TDT)  systems,  and  the 
Air  Force  TOT  implementations  including 
BRIGHT  SPARK  and  ABLE  CHIEF. 

3.  A mechanism  must  be  developed  for  the 
timely  institutionalization  of  each  promising  new 
technology,  which  will  ensure  its  integrity.  A 
mechanism  for  the  orderly  implementation  of 
technologies  similar  to  that  used  for  new  weapons 
systems  is  recommended.  Such  a mechanism  must 
make  efficient  and  effective  use  of  the  “know 
how”  of  the  developers  of  the  technology  and 
make  them  responsible  and  accountable  for  its 
implementation.  A new  technology  should  not  be 
turned  over  to  a using  command  for  its  operation 
until  it  is  in  place,  “debugged”  and  operational- 
just  as  a new  weapons  system  is  not  turned  over  to 
an  operational  command  until  it  has  been  “de- 
bugged" and  proven  to  be  ready  for  operational 
use. 

4.  Although  the  proper  implementation  of 
quality  TOT  and  FPJPA  technologies  will  result  in 
iramatic  savings  in  overall  maintenance  labor  costs 

in  dramatic  reductions  in  spare  parts  consump- 
. their  implementation  will  require  relatively 
large  investments  in  quality  maintenance  guidance 
and  information  and  in  quality  TOT  programs,  as 
well  as,  changes  in  personnel  and  training  systems. 
Such  necessary  changes  will  require  an  integrated 
and  concerned  effort  on  the  parts  of  the  mainte- 
nance, the  technical  data,  the  training,  the 
personnel,  and  the  R&D  establishments.  All 
actions  of  the  affected  establishments  must  be 
aimed  at  maximizing  the  utilization  and  efficiency 
of  first  term  ma  intenance  personnel. 

5.  To  develop  the  quality  of  maintenance 
documents  necessary  to  effect  the  overall  mainte- 
nance improvements  and  reductions  in  mainte- 
nance labor  costs,  will  require  at  least  from  50  to 
100  percent  more  money  than  the  Maintenance 
Manual  Fstablishments  have  been  accustomed  to 
spend  for  current  maintenance  guidance  and  infor- 
mation. The  budget  managers  must  realize  that 
this  is  a one-time,  front-end  investment  that  must 
be  made  in  order  to  obtain  the  desired  system  life 
time  cost  reductions.  Whatever  is  lacking  in  the 
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maintenance  guidance  documents  must  be 
supplied  during  every  year  of  system  life  by  more 
training,  more  support  and  test  equipment,  more 
spare  parts,  larger  inventories  of  major  hardware 
components,  and  more  depot  maintenance. 

6.  Although  shorter,  quality,  TOT  is  not  cheap 
training.  Most  of  the  training  time  (to  be  effective) 
must  be  spent  in  “hands  on'"  practice  of  key  job 
tasks.  This  type  of  training  cannot  be  obtained  in 
“training”  facilities:  consisting  of  classrooms, 
podia,  tablet  arm  chairs,  blackboards,  and  pro- 
jectors. Effective  TOT  requires  substantially  higher 
instructor  to  student  ratios  than  DOD  manpower 
establishments  are  accustomed  to  tolerate.  Such 
training  also  requires  larger  investments  in  hard- 
ware. hardware  simulators,  pictorial  simulators, 
and  part  task  trainers.  So  the  per  week  or  per  day 
cost  of  TOT  will  be  greater  than  conventional 
maintenance  training,  especially  for  electronic 
hardware.  For  example,  A TOT  program  (which  is 
only  25  percent  of  the  current  length  of  a con- 
ventional program)  may  cost  four  or  five  times 
more  per  week,  making  the  total  operating  cost  of 
producing  a graduate  the  same  or  slightly  higher 
than  the  current  program.  Budget  managers  must 
realize  that  this  is  another  price  that  must  be  paid. 

7.  To  insure  maximum  cost  effectiveness  from 
the  implementation  of  a FPJPA/TOT  model 
similar  to  that  shown  in  Figure  2,  the  training  and 
job  success  of  first  term  DOD  maintainers  must  be 
based  on  demonstrated  ability  to  perform  job 
tasks.  This  requires  the  utilization  of  JTPT  bat- 
teries as  the  criteria  for  training  and  job  success  of 
first  term  maintainers,  as  well  as  the  abandonment 
of  traditional  paper-and-pencil  theory  and  job 
knowledge  tests  for  such  personnel.  TOT  does  not 
prepare  people  to  pass  such  paper-and-pencil  tests. 
With  regard  to  an  effective  JTPT  battery,  FPJPA 
will  provide  for  much  of  the  interface  between 
maintainer  and  his  hardware.  Therefore,  it  can  be 
assumed  for  sampling  purposes  that,  if  the  main- 
tainer can  demonstrate  his  ability  to  perform  a 
limited  number  of  key  and  difficult  tasks  of  his 
job  (using  FPJPA)  plus  his  ability  to  use  test 
equipment  and  hand  tools,  he  can  perform  most  of 
his  job  tasks.  Because  of  this  characteristic  of  the 
FPJPA/TOT  trade  off,  the  amount  and  cost  of 
training  hardware  necessary  to  provide  hands  on 
practice  of  representative  tasks  for  quality  TOT 
(based  on  a quality  FPJPA/TOT  trade  off)  should 
be  much  less  than  that  required  for  quality  TOT 
supporting  TMM. 

8.  It  is  proposed  that  the  responsibility  for 
conducting  field  TOT  training  programs  be  given 
the  maintenance  establishment.  This  would  fix  the 


responsibility  for  training  with  the  people  who 
must  live  with  the  results.  In  addition  to  con- 
ducting the  broadbased  training  for  second  term 
personnel,  the  training  establishments  should  have 
the  job  of  preparing  and  updating  the  TOT 
training  packages,  as  well  as  of  training  the  appro- 
priate members  of  the  maintenance  establishment 
to  conduct  such  TOT. 

9.  To  insure  the  integrity  and  effectiveness  of 
both  the  initial  TOT  and  their  associated  JTPT 
batteries,  job  assessment  centers  are  proposed. 
Each  center  would  be  a joint  effort  with  the 
appropriate  training  establishment.  Selected  grad- 
uates of  entry  training  programs  should  be  given  a 
battery  of  JTPT,  which  would  ascertain  the  effec- 
tiveness of  entry  training  programs.  The  same  job 
assessment  center  could  be  used  to  ascertain  the 
job  effectiveness  of  randomly  selected  experienced 
maintenance  personnel.  The  bank  of  data  obtained 
from  such  centers  should  be  used  to  standardize 
entry'  aptitude  tests. 

10.  To  implement  the  model  and  to  effect  the 
savings,  described  in  Figure  2,  will  require  the  re- 
clustering of  hardware  for  maintenance  assignment 
codes  for  first  term  maintainers  to  which  the 
model  is  applied.  This  will  probably  require  a new 
maintenance  assignment  code  for  each  cluster  of 
hardware  to  which  the  FPJPA/TOT  trade  offs  are 
applied.  The  number  of  hardware  in  a cluster 
should  be  manageable.  For  early  applications,  the 
maintenance  of  each  cluster  should  require  a large 
concentration  of  maintainers  and  if  possible,  all 
hardware  in  the  cluster  should  reflect  a limited 
number  of  design  vintages.  Such  reclustering  is  re- 
quired because  all  FPJPA/TOT  trade  offs  must  be 
based  on  the  same  trade  off  ground  rules,  and  the 
FPJPA  for  each  hardware  in  the  cluster  must  be  of 
the  same  high  quality.  (The  reader  is  reminded 
that  Table  3 indicates  three  possible  combinations 
of  1MG&I,  the  implementation  of  which  could 
result  in  cost  effective  tradeoffs  with  TOT.  How- 
ever, the  use  of  FPJPA  technology  for  TS  and 
non-TS  tasks  is  emphasized  in  this  paper,  because 
this  option  is  the  most  effective  for  maximizing 
the  utilization  of  first -term  maintainers). 

11.  It  is  again  emphasized  that  the  realization 
of  such  gains,  as  indicated  in  Figure  2,  require  that 
the  integrity  of  advanced  technologies  be  main- 
tained during  their  implementation.  It  is  abso- 
lutely necessary  that  their  integrity  be  reflected  in 
the  official  specification,  guidance  documents, 
policies,  and  well  written  work  statements  in 
contracts.  In  this  regard,  the  current  DOD  official 
specifications  and  guidance  concerning  IMG&I 
technologies  have  serious  deficiencies.  For 
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example,  Mil-M-38800  concerning  JGM  reflects 
format  aspects  of  the  FPJPA  technology,  but  not 
the  important  TI&A  aspects.  In  addition,  the 
FPJPA  technology  covers  both  non-TS  and  TS 
tasks  for  both  organizational  and  intermediate 
levels  of  maintenance,  but  Mil-M-38800  is  limited 
to  only  non-TS  tasks  for  the  organizational  level 
maintenance  of  aircraft.  However,  AI  LC  has 
requested  AF11RL  assistance  for  correcting  at  least 
part  of  these  shortcomings.  Mil-M-38799  con- 
cerning Air  Force  type  SIMS  does  not  require 
TI&A.  Although  the  MiI-M-630XX  series,  de- 
veloped by  Army  DARCOM,  provides  for  Tl&A 
but  not  for  important  inprocess  reviews.  In  addi- 
tion, the  effectiveness  of  the  types  of  IMG&I 
specified  by  the  Mil-M-630XX  series  documents 
are  not  supported  by  comparative  hard  data. 

12.  However,  the  existence  of  specification 
and  other  guidance  documents  (which  accurately 
reflect  IMG&I  and  TOT  technologies)  does  not 
insure  that  individuals  within  the  affected  estab- 
lishments will  or  can  implement  such  technologies 
properly.  Technologies  (such  as,  FPJPA,  FORF- 
CAST,  TOT.  and  JTPT)  require  many  people  in 
the  training,  personnel,  maintenance,  maintenance 
manual  and  industrial  establishments  to  modify  or 
change  many. of  their  long  standing  attitudes  and 
behaviors.  In  addition  to  overcoming  their  natural 
resistance  to  change,  many  must  learn  important 
tasks  and  skills  which  they  do  not  now  possess. 
These  people  problems  call  for  well  planned  and 
executed  actions  including  the  following: 

a.  Appropriate  training  programs  concerning 
improved  technologies  for  affected  managers, 
supervisors  and  journeymen.  The  programs  should 
result  in  certification  for  both  DOD  and  con- 
tractor personnel,  based  on  supervised  practice  and 
demonstrated  ability  to  perform  the  required 
skills.  These  training  programs  should  stress  the 
required  integration  of  technologies.  (The  certifi- 
cation of  contractor  personnel  may  require  some 
modification  of  current  DOD  policies). 

b.  The  establishment  of  in-house  capability  to 
perform  inproccss  reviews  of  contractor  developed 
subproducts  of  TI&A  and  the  application  of  these 
subproducts  to  IMG&I  and  TOT  developments. 

c.  The  establishment  of  an  appropriate  mecha- 
nism for  insuring  the  effective  integration  of 
IMG&I.  TOT,  and  JTPT  technologies. 


13.  The  tremendous  savings  to  be  realized 
from  the  implementation  of  IMG&I.  TOT,  and 
JTPT  will  be  reflected  in  the  maintenance  estab- 
lishments. However,  the  substantial  investments 
required  to  effect  these  savings  must  be  made  by 
the  technical  manual,  training  and  personnel  estab- 
lishments. Currently,  the  effectiveness  of  managers 
in  each  of  these  investment  establishments  is  not 
measured  by  the  savings  they  effect  in  the  mainte- 
nance establishments.  Current  funding  practice 
uses  past  expenditures  for  each  individual  estab- 
lishment as  budgeting  criteria  for  its  future 
expenditures.  A mechanism  must  be  established 
which  will  provide  sufficient  additional  funds  for 
these  necessary  investments  in  quality  IMG&I, 
TOT.  and  JTPT. 

14.  An  important  consideration  for  the  devel- 
opment of  DOD  policy  encouraging  effective 
applications  of  IMG&I,  TOT.  and  JTPT  tech- 
nologies is  their  potential  for  rapid  build  up  of 
both  new  and  reserve  personnel  in  times  of 
national  emergencies.  In  place,  quality  integrations 
of  FPJPA,  TOT,  and  JTPT  technologies  for  key 
hardware  would  not  only  greatly  reduce  build  up 
time,  but  would  also,  reduce  the  number  of  spare 
parts  used  at  a time  when  spare  parts  would 
probably  be  in  short  supply. 

15.  Since  so  many  now  independently 
o (re rating  establishments  must  work  in  concert  to 
effect  necessary  changes,  an  agency  must  be  estab- 
lished having  the  necessary  (rower  and  “know 
how"  to  effect  necessary  changes.  Tire  Office 
Products  Division  of  IBM  accomplished  this 
important  function  by  making  the  same  general 
manager  responsible  for  the  development  and 
conduct  of  formal  training,  the  development  of 
field  training  packages,  the  development  of  on  the 
job  task  guidance  documents,  the  development 
and  validation  of  aptitude  tests,  and  the  conduct 
of  their  job  assessment  center.  This  structure  pro- 
vided the  necessary  power  to  effect  such  an  inte- 
gration, but  not  the  necessary  "know  how."  The 
“know  how"  has  been  provided  by  an  expert 
human  engineer,  and  management  followed  his 
directions.  The  application  of  power  un- 
accompanied by  in-depth  "know  how"  is  an 
extremely  dangerous  combination  when  dealing 
with  complexed  technologies. 
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Short  TOT  with 
supervised  practice  on 

1 Use  of  FPJPA 

2 Use  of  Hand  Tools. 

3 Use  of  Test  Equipment 

4 Safety  practices  (3) 


First  Job 
Performed  with 

1 FPJPA  (Non-TS  Tasks) 

2 FPJPA  (TS  Tasks) 


Further 

Training 

(5) 


Reassigned 

or 

Discharged 


Training  Gains: 

1 Length  of  initial  training 

reduced  as  much  as  75 
percent. 

2 Resulting  in  fewer  people 

requiring  training. 

3 Average,  as  well  as,  high 

aptitudes  could  be  trained. 

4 Shorter  personnel  build 

up  time  required  for 
national  emergencies. 

5 Reduction  in  initial  OJT 

and  job  cross  training. 

6 Reduction  or  elimination 

of  formal,  special  and 
supplemental  training. 


Maintenance  Gains 

1 Such  personnel  job  ready  at  end  of  formal 

training. 

2 More  effective  performance  at  non-TS  tasks. 

3 More  effective  performance  of  TS  Tasks— 

estimate  such  personnel  can  isolate  90—95 
percent  of  possible  troubles,  (first  attempt) 

4 More  months  on  job  due  to  shorter  training 

time,  thus  fewer  personnel  in  the  DoD. 

5 Minimum  of  cross  training  to  unfamiliar 

equipments  (provided  FPJPA  available  on 
unfamiliar  equipments). 

6 More  effective  utilization  of  maintenance 

personnel  during  peck  and/or  emergency. 

7 Fewer  unsolved  maintenance  problems  refer- 

red to  depot  .'.  reduction  in  depot 
maintenance. 

8 Fewer  space  parts  consumed. 

9 Less  paper  work  generated. 

10  Less  secondary  damage  from  unnecessary 
maintenance  actions. 


Figure  2.  Annotated  flow  diagram  portr 


First 

Term 


/ 

X 1 

\ 

/ 

/ 

/ 

\ 

/ 

1 

/ 

’ 1 

No 

No 

/ 

1 

1 

X 1 

t 

1 

1 

1 \ 

L X 

[ Level  ' | 

1 _ 

1 

— 

I 4 i 

l Level  1 

\ / 


"5" 

l Level  * 
\ ✓ 


V / 


I. 

§95 

9t) 

■ 


J 


Remainder  of 
enlistment: 
perform  non-TS 
and  TS  tasks 
using  FPJPA. 

(10) 
-it- 


i 

Two  additional 
j Opportunities  ^ 


r\ 

■o 


Q 


y First 

^ Term 


Second 

Term 


4 Years 


Broadbased  tra  ning 
developing  ability  for 
solving  and  correcting 
unusual  maintenance 
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Job. 

'7"  Level  Backup 
Specialist 
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Job  Task  Guidance: 


Modified 

FOMM 

or 

SIMS 


1 FPJPA  (Non-TS  Tasks) 

2 FPJPA  (Most  TS  Tasks) 

For  Unusual  TS  Tasks: 

3 MDC  with  pictorial 

locators 

4 Blocked  schematics 

5 Keyed  information 

6 Pictorials  with 

locators  grids. 

7 Aircraft  wiring 

diagrams. 

8 IPB 

9 Preservation,  Shipping 

and  Storage  Into. 


Training  Gains: 

1 More  effective  training 

for  backup  personnel. 

2 Fewer  people  requiring 

long,  broadbased 
training. 


Maintenance  Gains: 

1 A larger  number  of  highly  effl 

maintenance  personnel  for  pf 
unusual  and  difficult  maintei 

2 Fewer  unsolved  maintenance! 

red  to  depot reduction  in  d 
maintenance. 


^ Sev  ond  \ 
T Torn.  j 


diagram  portraying  a model  for  maximizing  benefits  of  PPJPA,  SIMS  and  TOT  technologies. 
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Specialist 
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Job  Task  Guidance: 


Modified 

FOMM 


1 FPJPA  (Non-TS  Tasks) 

2 FPJPA  (Most  TS  Tasks) 

For  Unusual  TS  Tasks: 

3 MDC  with  pictorial 

locators 

4 Blocked  schematics 

5 Keyed  information 

6 Pictorials  with 

locators  grids. 

7 Aircraft  wiring 

diagrams. 

8 IP3 

9 Preservation,  Shipping 

and  Storage  Info. 
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(141 


Discharged 


r Elect  ' 
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(151 


Discharged 


Bonus 

(16) 


Job: 

"7"  Level 
Backup 
Specialist 


* Training  Gains: 

* 1 More  effect.ve  training 

| for  backup  personnel. 

■ 2 Fewer  people  requiring 

* long,  broadbased 

| training. 


ologics. 


Maintenance  Gains: 

1 A larger  number  of  highly  effective  backup 

maintenance  personnel  for  performing 
unusual  and  difficult  maintenance  tasks. 

2 Fewer  unsolved  maintenance  problems  refer- 

red to  depot :.  reduction  in  depot 
maintenance. 
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